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(54) (57) CHCTEMA 3JlEKTPOCHAB)KE. 
HHJl 3J1EKTPMMECKHX >KE;iE3HblX 
HOPOr nOCTOJIHHOrO TOKA. coAep)Ka- 
uian ycTBHOBJieHHue iia thpobux noAcraHUHHx 



npeo6pa30BaTeAH, oamh nanioc KOTopux co- 
eAMHCH c pejibcaMH. a Apyrofl Mcpea BWKAiOMa- 
XeJlM — c KOHXaKTHOM CeTbK), AonanHHTCAbHufl 
npOBOA, nOABCUieHHblH MepC3 H30AHT0piil HB 

onopax KOHTaKTHOH cexH, oTcacuBBiomHe jpaHC- 
(})opMaTOpbi/ OAMH Koiieu nepBMMHOM oCmotkh 
Ka}KAoro H3 KOTopbix Mcpes KOHAeHcarop noA- 

K^IOMCH K KOHTaKTHOMy npOBOAy, 3 BTOpHMHOH- 

K AononHHieAbHOMy npoeoAy* npHMeM Apyrne 

KOHUbl TOfl H ApyrOH 06MOTOK nOAKJUOMCHbl 

K peAbcy, H nepeMUHKH. cocAMiiniomHe aohoji- 

HHTeAbHfalft npOBOA C pCAbCaMH. OTAUHOIOU^QHCH 
TCM^ HTO. 'C UeJIblO nOBUIUeHHB HaAe)KHOCTM, 

oHa CHa5)KeHa 6noKOM KOMMyrauHH^ HMeioiUHM 

KOIIT3KT CMfHaAbHOrO f*W KpaCHOFO OFHR CBC- 

To4>opa, BKJiiOMeHHbiii Mepe3 AByxnaiiocHiiK b 
pa3puB nepeMUMKH. 
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M306p».»TeH»IC OTHOCHTCH K i.lCK r(>*u'Hj6 

)KeHHK) 3.iCKTponoann>K»oro cocTiina. 

Ue.ib H3o6peTeiiiiH — iiodmiiiciiho h.i.iok- 

IIOCTH CHCTCMhl. 

Ha MepTe)f<c npiiBCicHa npMiiminiia.ibiiaH 
cxcMa CHcrexfbi. 5 

CiiCTeMa 3;icKTpociia6>Keiitffl 3;icktpiimc- 
CKHx }Kejie3HHx Aopor nocTOHHiioro TOKa 
coAep>KiiT ycTaHOBneiiiibie iia rnroBbix noA- 
CTanuHRx npeo6pa30BaTe;iH I, oiiMii no^iioc 
KOTopux coeAHHeii c pe;ibcaMH 2. a Apyrofi 
Mepea abiiuiioHaTejiH 3 — c KOHraKTHoM ccibio 4. 
AonojiHKTenbHbiH nposoii 5, noiiBeiueHHbiH mc- 
pc3 H3o;iRTopbi 6 iia onopax 7 KOHTaKTiiOH 
ccTH 4, oTcacbiBaiomHe Tpaiic<})opMaTopbi 8. 
-_OAHH jcpHcu nepAM*<jioyj?5^^^ Ka)Kjioro iia 
KOTopux Mepe3 KOHACHcaTop ~57~n6"AKJiioMeii 15 
K KOHTaKTiiOMy npoBOAy, a btophmiioh — k ao- 
nojiKHTeJibiiOMy npoaoAy 5, npimeM Apyriic 

KOHUU TOH II ApyrOH 06M0TCK nOAK^lOMCIIU 

K pejibcy 2. H nepcMbiMKH 10, coeAHnnioiuHc 
AonojiHHTejibHUH npoooA 5 c pcjibcaMif 2. C>i^- 
TeMa CHa6>Keiia 6aokom 1 1 KOMMyTamiH c koh- 
TaKTOM 11.1, iiMCiouiHM KOHTaKT ciirtiaAbiioro 
peAe KpacHoro oriin CBeTO<t)opa 12, Biuiidqeii- 
HbiH Mepea AByxno.iiociiHK 13 b paapuB ncpe- 

MfalMKU 10. 

CMcreMa paGoTaer c/iCAyiomHM o6pa30M. 25 

ripH OTCyTCTBHH 3AeKTpOnOABH)KMOrO CO- 

CTaaa 14 (3. n. c.) Ha Me>KnoACTaHUHOHHOH 
30He B peACHHUx ujKa(t>ax 15 ee c&eTO(|}opoB 12 

B CHTHaAbHOM GaOKC 16 pCAC MCCATOrO OPHH 

H pcAC acAeiioro oriiH B036y>KAeHbi h paaMUKaio- 

lUHMH KOIITaKTaMH 17 H 18 pCAC >KeATOrO OrHfl 3Q 

pasoMKiiyTbi iicnit nHTaHH5i AaMfiu l9Kpaciioro 
orHfl H ueiut iiMTaiuin KaTyujcK 6A0Ka II kom- 

MyTaUMII.C KOHXaKTOM I 1.1. ripM 3TOM ita Bcex 
CBeTO({)Opax 12 3T0H MOKnOACTailUHOHHOM 30HW 

ropHTpaspciuafouiHH oroiib (KeATbiil. aeACHbiA) 
H uenn bccx ee nepeMbiMeK 10 paaoMKiiyTU aa- 35 

MUKatOUlllMII KOIlTaKTa.MH 6A0Ka I 1 KOMMV- 

rauHH. 

no KoiiTaKTilOu ceTH 4 3oiibi nporeKaer tok 
rapMOHHK. o6ycAOB.iciiiiUH paaHOCTbio hx 11a- 
• iipsDkeHHH Iia cMe>K'Hbix iioAcraimtinx aoitu. 
Pa3H0CTb sianpn^KCiiinl cosAaercn 3?« *'MeT 40 
paaHOH HarpyjKH Ma soiiax, CMe>KHUx c pac- 
CMaTptiBaeMofi soiioh. flo aoiio.ihiito.imiomy 
npoROAv 5 iipoTeKacT tok noa AOiicTBtteM pa3- 
iiocTH iiaiipH)Keintri BTopiimiiiix oGmotok ot- 
cacfiaaioimix TpaiiC(|)opMaTopoB 8 cmokiiux 
noACTaifunii. 3tii 06a lOKa HMeiOT pantivK) iumh- 45 
muiy 11 Haxo,iHTCH 11 npoTiiBOcj^aac. TaKiui 
o6pa30M orK»cneMHBaeTC« KOMnciicaiinH MCiiiaK)- 
uicro ojiinniiin THroBoft cerM. 

npH noHn-icHiiu iia Mc>KnoacT3Hunoiinori 
30ne 3. II. c. 14 II iiOir.ieAyiomeM ero iiepeMCiiic- 

riHH TOK r<'jpMGHHK, npOTeKaiOUUiH HO KOHTaKT- 

HOM ceTit 4, MCiifleT BeAiiMHtiy H Han pa 11.1011 He, 
TBK KaK 3aMiJKaeTCH »iepe3 3. 11. c. N. Iamh 
noRBitniuHncvi iia MCi-Kfio.iCTaHuuonMoM :u>ne 
3. n. c. 14 lanHMacT oamh ce O.iok vm.u tok 
nyrii. to u iiiKaify 15 cBeT(M^.jpn l2,orp;i>KAaKi- 55 
iuer<: ^roT Ckiok VNacTOK. pe.io i-KiMToni onin 
H pe.li* :ie.ieiior:) oriin <><iei-Tt)«ie?uj. II pi* *n»M 

pa:4MtilK:iHi|llll(' Kf>Hi:tKTM 17 It \S piMi- >KlM 
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loKi niHM :i,-iMKMyTij m uo.inHn iianpfi>KeifHe 
.KiMiiy 19 KpaoiiDro oniH cneT<)(j)opa 12 h iia 
KaryiiiKV G.ioKa I 1 KOMM>TanHM. Ha 3tom cse- 

T<Kt>Ope 12 ropilT KpaCHUH OrOHb H KOHTaKT 

11.1 doKa 11 KOMMyTaium aaMUKaer uenb 
ncpeMbiHKH 10, HaxoAfliueHCH okoao 3Toro cbc- 
To<t)opa 12. 

EcAii 3. II. c. c noesAOM aaKHMaer ABa 
CAOKa — yMacTKa. to b uiKaft>ax 15 cacTOct^opoB 
12, orpa>KAaiouiHx srii ywacTKH nyiii, peAe 
>KeAToro orns if pcAe acACHoro orHJi o6ccto- 
ueHbi H Mepea pasMbiKaiomHe 17 h 18 KOHraicrfai 
peAe >KeAToro orHH noAaercR HanpR)KeHHe 
iia AaMRhi 19 KpacHoro onin o6ohx CBeTO(t>o- 

pOB 12 H Ha KaT>'UIKH KOMMyTaUHOHHbJX AByx- 

noAiocnuKoa 13 nepeMUMCK 10 y 3thx ceexo- 
(J)opoB. B peayAbTaTe 3Toro na Asyx cbcto<{)o - 
pax ropHT KpacHUH oroHb h uenH pacnoAO^KCH- 
Hbix R03Ae 3TIIX CBeTO(t)opoB 12 nepcMbmex 10 
3aMKiiyTbi. 

BeAeACTBMe aaMhiKaiiHR ueneA nepeMbi- 
MeK 10 TOK B AOnOAIIttTeAbHOM lipOBOAe 5 MeHR- 

CT BCAiiMHHy.. H iianpaBACHHe H CHOBa paBCH 
fio Bc/iHMHiie H npoTHBonaio>KCii no ())a3e TOKy 
rapMOHHK KOHTaKTHofl CCTH, MCM o6ecneMHBa- 
eTCR KOMiieHcaiuiR npH iiaAHMHii 3. n. c. 14 Ha 

Me/KilOACTailUHOIIIIojf 30He. 

B TaKOM CCCTORHHH CHCTCMa 3ACKTpOCHa6- 

>KeHHR uaxoAHTCR B TeMCHiie BpcMCHH. noKa 
3. n. c. 14 nepeMeiuaercR, b npeACAax oahhx 
H Tex me 6aokob— yMacTKOB nyrH. 

Hpu nepexoAe 3. n. c. 14 c OAHoro CAOKa— 
ynacTKa na ApyroH npoHcxoART CAeAywiuHC 
H3MeHeHHR. B iiiKa(t)y 16cBeTo4>opa 12,orpa>K* 
Aawiiiero nepBWH Oaok— yMacroK, cHanaAa 
cpa6aTbiBaeT peAe >KeAToro ofhr, aarcM no 
Mepe yAaACHHR 3. n. c. 14 cpa6aTbiBaeT peAe 
aeAenoro ofhr. ripn cpa6aTUBaHHH peAe >KeA- 

TOrO OPHR CHHMaeTCR HanpR>KeHHR C AaMRbl 19 

KpacHoro OFHR H oHa noTyxaeT h noAaercR Ha- 
npR)KeHiie Ha AaMny 20 xceAToro ofhr h ona 
aaropaeTCR. Flpn cpa6aTbiBaHHH peAe aeAenoro 
oniR c AaMHu 20 weAToro ophr HanpR>KeHHe 
CHHMaeTCR H iiocTynaeT Ha Aamny 2! aeACHoro 
oriiR, AaMna 20 noxyxaer. jiaMna 21 aaropaercR. 
IlocAO cpa6aTbiBaHMR peAe JKe.iToro orafl chm- 
NiacTCR HanpH>KeHiiec KaTVuiKH 6A0Ka II kom- 
MVTamiH H oro KonraKT 11. 1 paapbiaaeT uenb 
ne|>eMbmKH 10, KoxopaR ycTanoaAeHa B03Ae 
iiepHorocBeTOi})opa 12, iia KOTopoM aaropaexcR 
)Ke.iTWH oroHb. 

B iiiKa({)y cBCTo4)opa, orpa>HAaK)mero bto- 
poH 6aok — ysacTOK n>TH, na KOTopuH Bbie3)Ka- 
eT 3. n. c. 14, oxnaAaeT peAe >KeAToro oxhr^ 
ji:iii oxiiaaawx pene )KeAxoro ofhr h peAe aene- 
Horo oniH. B iiepDo.M cAyMae cHHMaeTCR Hanpn- 

>KeHHe C AaMllbl 20 JKCATOPO OTHR, BO BTOpO.M — 

c AaMiiu 21 aeACHoro ophr: Ha AaMny 19 Kpac* 
Horo OPHR iio.iacTCH iianpfl>KeHHe, ona aaropa- 
ouH M OAHonpoMOiuio cpa6axbiBaex G.iok 11 
KOMMyxaiiHii H 3aMt4KaeT KOHTaKTOM 11.1 ueub 
HopeMUMKH 10, paciiaio}KeKHOH OKOAO csero- 
«)top.'K Ha KOTopoM aaropaeTCR KpacHbift oroiib. 

\\ pe.iy.ibi arc inix lU'peK.iwMeHHH h itouHx 
iu*pi*Mu*u'K ;HH\-iii*'iiinaorr>i HaMoiieiiMe luvuriH- 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact cucuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11. 1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system fimctions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 1 8, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, bum with a go-ahead ligjit (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Hamionic cunrent runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter- substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow hght relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow hght relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 1 0, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red hght lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic Hght, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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